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(57) ABSTRACT

Provided is an apparatus for a soil box experiment making
a shape of a variable landslide surface. The apparatus for the
soil box experiment making the shape of the variable
landslide surface includes a soil box for realizing a slope on
which landslide occurs, the soil box being inclinedly dis-
posed and having an opened upper portion to accommodate
soil therein, a base member disposed under the soil box to
support the soil box, and a shape changing unit for changing
a shape of a bottom surface of the soil box.

6 Claims, 6 Drawing Sheets
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1
APPARATUS FOR SOIL BOX EXPERIMENT
MAKING SHAPE OF VARIABLE LANDSLIDE
SURFACE

CROSS-REFERENCE TO RELATED
APPLICATIONS

This U.S. non-provisional patent application claims pri-
ority under 35 U.S.C. §119 of Korean Patent Application
No. 10-2013-0047329, filed on Apr. 29, 2013, the entire
contents of which are hereby incorporated by reference.

BACKGROUND OF THE INVENTION

The present invention relates to a technique for studying
and preventing geologic hazards such as landslides and
slope failure, and more particularly, to an apparatus for a soil
box experiment through which the behavior of a slope due
to a shape and vibration of the slope is capable of being
experimentally studied.

The landslides may occur when soil mass is slid along a
top of a bedrock. A landslide surface may gradually form a
slip failure surface to start an occurrence of sliding, thereby
causing a debris flow. Thus, the behavior of the landslide
surface may be classified into states before, during, and after
the slope failure.

Very slow landslide that corresponds to the state before
the slip may be progressed at a speed of about 107 cm/s or
less. Here, although the soil mass on the slope is activated,
it may be difficult to confirm the activation of the soil mass
by using naked eyes. After the slope is failed, the soil mass
may move as a speed of about 0.1 cm/s. If the behavior of
the relatively quick landslide is called “very quickly moving
landslide”, the progressing speed may reach about 5 cm/s.
Also, the above-described landslide, if proper soil strength is
reduced, like liquefaction of sandy soil, a debris flow may
occur, and thus, the soil mass may move, like a fluid. Here,
the soil mass may have a maximum speed of about 10 m/s.

The landslide may occur by various external factors such
as earthquake (vibration), local torrential rainfalls, thaw, and
the like, particularly, may mainly occur by the vibration and
the local torrential rainfalls.

A soil box may be used as an experiment apparatus for
studying the behavior of the landslide slope. The soil box has
a box shape that is long in one direction and inclinedly
disposed. Also, water may be supplied through an upper
portion of the soil box. That is, a slope may be molded as the
inclined soil box, and rain may be molded as the water
supply. The soil box may change in inclination, and also, a
supply amount of water may be adjusted.

As described above, since the existing soil box is adjusted
in inclination and water supply amount, the slope behavior
due to the inclination and rainfall may be apprehended.
However, it may be difficult to apprehend the slope behavior
due to vibration of the slope.

Although the existing soil box plays an important role in
that the most important factors of the landslides are the
rainfall such as localized heavy rain and inclination, since
the earthquake may frequently occur in recent years, and
also, various vibration due to the blasting in construction and
civil engineering sites may be applied to the slope.

Thus, the development of the soil box experiment appa-
ratus in consideration of the vibration in the slope behavior
is required.

Also, since the conventional soil box has the box shape,
the soil box may have a flat bottom surface. Thus, it may be
difficult to accurately reproduce an actual slope. This is done
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because the actual slope has various shapes in which convex
and concave portions are repeatedly formed. Also, since the
shape of the slope has a large influence on the debris flow,
it is needed to develop the experiment apparatus through
which the actual slope of the landslide surface is capable of
being substantially reproduced.

SUMMARY OF THE INVENTION

The present invention provides an apparatus for a soil box
experiment, which makes a shape of a variable landslide
surface, having an improved structure to adjust the shape of
the landslide surface.

The present invention also provides an apparatus for a soil
box experiment, which applies vertical vibration, having an
improved structure to apply an earthquake motion that is one
of landslide occurrence causes.

Embodiments of the present invention provide an appa-
ratus for a soil box experiment making a shape of a variable
landslide surface, the apparatus including: a soil box for
realizing a slope on which landslide occurs, the soil box
being inclinedly disposed and having an opened upper
portion to accommodate soil therein; a base member dis-
posed under the soil box to support the soil box; and a shape
changing unit for changing a shape of a bottom surface of
the soil box.

In some embodiments, the shape changing unit may
include: a surface plate disposed on the bottoms surface of
the soil box, the surface plate being formed of a bendable
and flexible material; and a plurality of height-adjusting
members disposed on the bottom surface of the soil box to
vertically move, the plurality of height-adjusting members
adjusting a height of the surface plate.

In other embodiments, each of the height-adjusting mem-
bers may include a height-adjusting bar having a bar shape
and lengthily disposed on the bottom surface of the soil box,
and the height-adjusting bar may be rotatable on the bottom
surface of the soil box.

In still other embodiments, a plurality of height-adjusting
bolts may be spaced apart from each other along a longitu-
dinal direction of the height-adjusting bar and screw-
coupled, and the height-adjusting bolts may be movable up
and downwards with respect to the height-adjusting bar.

In even other embodiments, the height-adjusting member
may include a plurality of height-adjusting bolts that are
screw-coupled to the bottom surface and movable up and
downwards.

In yet other embodiments, a plurality of screw holes may
be defined in the bottom surface of the soil box, and the
height-adjusting bolts may be respectively coupled to the
screw holes, and a (=) or (+)-shaped groove in which a driver
is inserted may be defined in a lower end of each of the
height-adjusting bolts.

In further embodiments, a plurality of through holes in
which the height-adjusting bolts are respectively fitted may
be defined in the bottom surface of the soil box, and the
apparatus may further include a nut that is rotatable with
respect to the bottom surface of the soil box and vertically
fixed in position to vertically move the height-adjusting
bolts as the nut is forwardly or backwardly rotated.

In still further embodiments, an upper portion of each of
the height-adjusting members may be fixed to a bottom
surface of the surface plate.

In even further embodiments, the height-adjusting mem-
bers may include a first height-adjusting bolts having a bolt
shape and screw-coupled to bottom of the soil box, a
plurality of height-adjusting bars lengthily disposed in one
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direction and movable up and downwards between a first
position at which each of the height-adjusting bar is inserted
into the bottom surface of the soil box and a second position
at which the each of the height-adjusting bar protrudes from
the bottom surface, and a second height-adjusting bolts
having a bolt shape and screw-coupled to the height-adjust-
ing bar, the plurality of are disposed in traverse and longi-
tudinal directions of the soil box, and the first and second
height-adjusting bolts are disposed in a matrix form on the
bottom surface.

BRIEF DESCRIPTION OF THE DRAWINGS

The accompanying drawings are included to provide a
further understanding of the present invention, and are
incorporated in and constitute a part of this specification.
The drawings illustrate exemplary embodiments of the pres-
ent invention and, together with the description, serve to
explain principles of the present invention. In the drawings:

FIG. 1 is a perspective view of an apparatus for a soil box
experiment according to a first embodiment of the present
invention;

FIG. 2 is a schematic cross-sectional view taken along
line A-A of FIG. 1;

FIG. 3 is a schematic plan view of a bottom surface of the
soil box in a state where a surface plate of the soil box is
removed;

FIG. 4 is a partial cutoff perspective view of the soil box
when viewed from a lower side;

FIG. 5 is a partial enlarged cross-sectional view of FIG.
4;

FIG. 6 is a view for explaining a configuration in which
a rotatable height-adjusting bar is coupled to a surface plate
by using a bearing and nut according to a second embodi-
ment of the present invention;

FIG. 7 is a view for explaining a configuration in which
a first height-adjusting bolt and a second height-adjusting
bolt are coupled to a surface plate by using a bearing, nut,
and pin hole according to a third embodiment of the present
invention; and

FIG. 8 is a view for explaining a configuration in which
a first height-adjusting bolt and a second height-adjusting
bolt are coupled to a surface plate according to a fourth
embodiment of the present invention.

DETAILED DESCRIPTION OF PREFERRED
EMBODIMENTS

Hereinafter, an apparatus for a soil box experiment
according to a first embodiment of the present invention will
be described with reference to the accompanying drawings.

FIG. 1 is a perspective view of an apparatus for a soil box
experiment according to a first embodiment of the present
invention, FIG. 2 is a schematic cross-sectional view taken
along line A-A of FIG. 1, FIG. 3 is a schematic plan view of
a bottom surface of the soil box in a state where a surface
plate of the soil box is removed, FIG. 4 is a partial cutoff
perspective view of the soil box when viewed from a lower
side, and FIG. 5 is a partial enlarged cross-sectional view of
FIG. 4.

Referring to FIGS. 1 to 5, the apparatus for the soil box
experiment according to the first embodiment of the present
invention includes a soil box 10, a base member 20, and a
shape changing unit.

The soil box 10 may reproduce a slope, on which a
landslide occurs, as a model. In the current embodiment, the
soil box 10 has a hexahedral shape that extends in one
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direction and has an opened upper portion. The soil box 10
may be inclinedly disposed to accommodate soil therein. A
clinometer 15 for displaying an inclined degree of the soil
box 10 is attached to one side of the soil box 10.

The present invention has an important technical feature
in that the bottom surface of the soil box variously varies to
give the same condition as a slope on which an actual
landslide occurs. Thus, the present invention may include
the shape changing unit.

The shape changing unit includes a surface plate 21 and
a height-adjusting member.

The surface plate 21 may be formed of a flexible material
that is capable of being bent. The surface plate 21 is disposed
on the bottom surface of the soil box 10. The surface plate
21 has a rectangular shape corresponding to that of the
bottom surface of the soil box 10. Also, four sides of the
surface plate 21 may be closely attached to four sidewalls of
the soil box 10 to prevent the soil from leaking between the
surface plate 21 and the sidewalls of the soil box 10.

In the current embodiment, the surface plate 21 may be
formed of a rubber material. Concavo-convex portions (not
shown) having various shapes may be formed on a top
surface of the surface plate to adjust roughness on the top
surface of the surface plate 21, thereby preventing the soil
placed thereon from being slid. Although the surface plate
21 is formed of cloth or felt having elasticity in another
embodiment, the present invention is not limited thereto. For
example, the surface plate 21 may be formed of various
flexible materials.

The height-adjusting member may move up and down-
wards each area of the surface plate 21 to form a curve on
the surface plate 21. The height-adjusting member may be
installed on the bottom side of the soil box 10 and movable.

In the current embodiment, the height-adjusting member
includes a height-adjusting bar 41, a first height-adjusting
bolt 46, and a second height-adjusting bolt 45.

The height-adjusting bar 41 may have a long bar or rod
shape and be installed on the bottom surface of the soil box
10. The height-adjusting bar 41 may lift the surface plate 21
on an area that is relatively greater than that of each of the
height-adjusting bolts that will be described later. The
height-adjusting bar 41 may be provided in plurality. The
plurality of height-adjusting bars 41 may be transversely and
longitudinally disposed on the bottom surface of the soil box
10.

As illustrated in the drawings, a through hole 11 is defined
in the bottom surface of the soil box 10 to correspond to the
height-adjusting bar 41. Thus, the height-adjusting bar 41
may be vertically movable between a first position at which
the height-adjusting bar 41 is completely inserted into the
through hole 11 and a second position at which the height-
adjusting bar 41 protrudes from the bottom surface of the
soil box 10.

To vertically move the height-adjusting bar 41, various
driving units may be adopted. In the current embodiment, a
cylinder 42 may be mounted on a lower portion of the soil
box 10. A piston 43 of the cylinder 42 may be coupled to the
height-adjusting bar 41 and vertically moved to lift the
height-adjusting bar 41.

Also, an upper portion of the height-adjusting bar 41 may
be firmly coupled to the surface plate 21. For example, one
of the two height-adjusting bars 411 and 412 adjacent to
each other may ascend, and the other one may not ascend.
Thus, if it is intended to sharply adjust the curve of the
surface plate 21, ie., to form a sharp slope, the height-
adjusting bar 411 that does not ascend has to be coupled to
the surface plate 21. If the height-adjusting bar 411 that does
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not ascend is not coupled to the surface plate 21, since an
area of the surface plate 21 disposed on the height-adjusting
bar 411 ascends also, it may be difficult to form the sharp
slope, i.e., a gentle slope may be formed.

In the current embodiment, the height-adjusting bars 41
and the surface plate 21 may be coupled to each other at a
plurality of positions with a predetermined distance accord-
ing to a length of each of the height-adjusting bars 41. As
illustrated in FIG. 3, the height-adjusting bar may have a
variable length. Thus, a position at which the height-adjust-
ing bar 41 is coupled to the surface plate 21 may vary
according to the length of the height-adjusting bar 41.

Also, a portion of the plurality of height-adjusting bars 41
may be a rotatable height-adjusting bar 413. The rotatable
height-adjusting bar 413 may be rotatable on a plane that is
parallel to the bottom surface of the soil box 10. Through the
rotation of the rotatable height-adjusting bar 413, one
height-adjusting bar 413 may be disposed at various angles.
As the height-adjusting bar 413 is changed in installation
angle, various curves may be formed on the surface plate 21.

To rotate the height-adjusting bar 413, various units may
be adopted. The piston installed on the cylinder 42 may be
rotatable. In the current embodiment, the cylinder 42 itself
may be rotatable. That is, a bearing 44 for rotatably coupling
an inner ring 441 to an outer ring 442 may be provided on
a lower portion of the soil box 10. Here, the outer ring 442
may be coupled to the lower portion of the soil box 10 and
thus may not be rotatable, and the inner ring 441 may be
coupled to only the outer ring 442 and thus be rotatable with
respect to the soil box 10. When the cylinder 42 is fitted into
the inner ring 441, the cylinder 42 may be rotatably sup-
ported by the bearing 44. After the height-adjusting bar 413
protrudes from the through hole 11 to ascend to the second
position, the user may rotate the cylinder 42 at a desired
angle.

Also, in the current embodiment, the rotatable height-
adjusting bar 413 may not be coupled to the surface plate 21.
However, in another embodiment, the rotatable height-
adjusting bar 413 may be coupled to the surface plate 21.
This will be described below.

At least one of the plurality of height-adjusting bars 41 is
coupled to the plurality of second height-adjusting bolts 45.

In the current embodiment, a plurality of screw holes 48
are defined in the height-adjusting bar 41 in a longitudinal
direction of the height-adjusting bar 41. The second height-
adjusting bolts 45 are screw-coupled to the screw holes 48,
respectively. A head 451 of each of the second height-
adjusting bolts 45 is disposed on the height-adjusting bar.
Also, a (=) or (+)-shaped groove (not shown) in which a
driver is fitted may be defined in a lower end of a screw shaft
452 of the second height-adjusting bolt 45 to forwardly or
backwardly rotate the second height-adjusting bolt 45.

In the current embodiment, since the second height-
adjusting bolt 45 itself is rotated, the second height-adjust-
ing bolt 45 and the surface plate 21 may not be coupled to
each other. However, in another embodiment, the second
height-adjusting bolt 45 may be coupled to the surface plate
21. This will be described below.

The second height-adjusting bolt 45 may relatively move
up and downwards with respect to the height-adjusting bar
41. Thus, in the state where the height-adjusting bar 41
ascends at a predetermined height, the curve of the surface
plate 21 may be minutely adjusted by lifting the second
height-adjusting bolt 45.

The first height-adjusting bolt 46 may be provided in
plurality on the bottom surface of the soil box 10. As
illustrated in FIG. 3, the first and second height-adjusting
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bolts 46 and 45 may be disposed in a matrix form on the
bottom surface of the soil box 10 with respect to an initial
position at which the height-adjusting bar 41 is not rotated.

The first height-adjusting bolt 46 may be configured to
form a curve of the surface plate 21 on an area that is
relatively less than that of the height-adjusting bar 41, i.e.,
a specific spot. Also, the height-adjusting bar 41 may be
advantageous to form a large curve, and the first and second
height-adjusting bolts 46 and 45 may be advantageous to
form a fine curve on the slope. Since the large curve and the
fine curve are mixed on the slope on which the actual
landslide occurs, the first and second height-adjusting bolts
46 and 45 in addition to the height-adjusting bar 41 are
adopted to the present invention. Also, the first and second
height-adjusting bolts 46 and 45 may be disposed the entire
area of the lower portion of the surface plate 21 in the matrix
form to realize the fine curve in various shapes.

The ascending structure of the first height-adjusting bolt
46 may be similar to that of the second height-adjusting bolt
45. That is, a plurality of screw holes 18 may be defined in
the bottom surface of the soil box 10, and a head 461 of the
first height-adjusting bolt 46 may be disposed on the bottom
surface and coupled to each of the screw holes 18. Also, a
(=) or (+)-shaped groove (not shown) in which a driver is
fitted may be defined in a lower end of a screw shaft 462 of
the first height-adjusting bolt 46. The first height-adjusting
bolt 46 may be forwardly or backwardly rotated to vertically
move the first height-adjusting bolt 46.

In the current embodiment, since the first height-adjusting
bolt 46 itself is rotated, the first height-adjusting bolt 46 and
the surface plate 21 may not be coupled to each other.
However, in another embodiment, the first height-adjusting
bolt 46 may be coupled to the surface plate 21. This will be
described below.

As described above, the prevent invention may adopt the
bendable surface plate 21, the height-adjusting bar 41, the
first height-adjusting bolt 46, and the second height-adjust-
ing bolt 45 so that the landslide surface is variable in a
desired shape. The height-adjusting bar 41 may make the
large curve on the relatively large area, and the first and
second height-adjusting bolts 46 and 45 may make the fine
curve on the relatively small area. Thus, the surface plate 21
may be variable in shape. Also, a portion of the plurality of
height-adjusting bars 41 may be coupled to the surface plate
21, and the other portion may not be coupled to the surface
plate 21. Also, a portion of the height-adjusting bars 41 may
be rotatable. Similarly, a portion of the first and second
height-adjusting bolts 46 and 45 may be coupled to the
surface plate 21, and the other portion may not be coupled
to the surface plate 21. As described above, the slope on
which the landslide occurs may be accurately and finely
realized through the various mechanical constitutions. Thus,
the landslide behavior in various conditions may be thor-
oughly studied. The various coupling structures between the
surface plate 21 and the height-adjusting members 46 and 45
will be described below.

One of the most important features in landslide occur-
rence effects may be an effect due to an vibration motion like
an earthquake and blasting. To realize the earthquake
motion, a vibration unit for moving the soil box 10 itself up
and downwards may be provided.

In the current embodiment, a cylinder 60 may be provided
as the vibration unit. The cylinder 60 may be provided in
plurality along a longitudinal direction of the soil box 10.
The cylinder 60 may include a cylinder body 61 and a piston
62. In the current embodiment, a hydraulic cylinder that
operates by an oil pressure may be used as the cylinder 60.
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The cylinder body 61 may be fixedly installed on the base
member 20. An upper end of the piston 61 may be hingeably
coupled to the soil box 10. The piston may be vertically
reciprocated by applying or releasing the oil pressure to
vibrate the soil box 10 up and downwards. In the current
embodiment, two cylinders 60 may be provided to equally
adjust vertical vibration amplitudes of the two cylinders.
Alternatively, only one cylinder may be vibrated, or two
cylinders may be differently adjusted in vibration amplitude.

Also, since the soil box 10 is supported by the base
member 20 by using the two cylinders 60 as media, the two
cylinders 60 may be disposed at heights different from each
other to adjust an initial inclined angle of the soil box 10.
The initial inclined angle of the soil box 10 may be con-
firmed through the clinometer 15 attached to the soil box 10.
Also, the initial inclined angle of the soil box 10 may be
easily set by adjusting the height of the piston 62.

A ground acceleration due to the amplitude may be
obtained as follows.

A gravity acceleration g due to a height h and a time t may
be expressed as the following expression.

h=Y5gr?

Since the gravity acceleration is about 0.98 m/s* a
turnaround time may be expressed as the following expres-
sion so as to obtain about 0.1 g of gravity acceleration with
respect to the vertical motion having about 0.05 m of
vibration amplitude.

£=0.05 m/(0.98 m/s?)=0.319 s

That is, when the vertical reciprocating motion of the soil
box is completely performed for a time of about 0.319
seconds, the gravity acceleration may reproduce the earth-
quake motion having about 0.1 g of gravity acceleration.
Also, the reciprocating speed may be altered to change the
ground acceleration so as to meet experimental conditions.

As described above, in the slope behavior of the landslide,
the shape changing unit may be adopted to apprehend the
effect due to a shape of the landslide surface. Also, the
vibration unit may be adopted to apprehend the effect due to
the vibration motion at the slope. Also, like the existing soil
box experimental apparatus, water may be supplied into the
soil box to apprehend an effect due to rainfall. Thus, the
important factors in the landslide may be applied to the
experiment. Therefore, the occurrence behavior of the actual
landslide may be accurately experimentally apprehended
according to the present invention.

So far, although the rotatable height-adjusting bar 413 is
not coupled to the surface plate 21 in the embodiment that
is described with reference to FIGS. 1 to 4, a rotatable
height-adjusting bar 413 may be coupled to a surface plate
21 in a second embodiment of FIG. 6.

Referring to FIG. 6, a bearing 44 may be inserted into the
surface plate 21, and a protrusion 417 that is fitted and
coupled into the bearing 44 at a rotation center of the
height-adjusting bar 413. Thus, the surface plate 21 and the
height-adjusting bar 413 may be coupled to each other. An
outer ring 442 of the bearing 44 may be fixedly coupled to
the surface plate 21, and an inner ring 441 may be rotatable
with respect to the outer ring 442. The height-adjusting bar
413 and the protrusion 417 have to be integrally rotated.
Since the protrusion 417 is coupled to the surface plate 21
by using the bearing 44 as a medium, the height-adjusting
bar 413 and the protrusion 417 may be rotated together with
each other.

Also, in the embodiment of FIGS. 1 to 4, the first and
second height-adjusting bolts 46 and 45 may be directly
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screw-coupled to the bottom surface (i.e., the screw hole 18)
of the soil box 10 or the height-adjusting bar 41 (i.e., the
screw hole 48). That is, since the first and second height-
adjusting bolts 46 and 45 have to be rotated, the first and
second height-adjusting bolts 46 and 45 may not be coupled
to the surface plate 21, but be in simply contact with the
surface plate 21.

However, in a third embodiment of FIG. 7, a surface plate
21 and first and second height-adjusting bolts 46 and 45 may
be coupled to each other.

The second height-adjusting bolt 45 will be described
first. A plurality of screw holes 419 are defined in the
height-adjusting bar 41 in a longitudinal direction of the
height-adjusting bar 41. The second height-adjusting bolt 45
is inserted into each of the through holes 419. A head 451 of
the second height-adjusting bolt 45 is disposed on the
height-adjusting bar 41, and a nut 47 is fitted and screw-
coupled to a screw shaft 452. The nut 47 may be rotated in
a forward or backward direction in a state where the nut 47
is fixed in position. When the nut 47 is rotated in the state
where the nut 47 is fixed in position, the second height-
adjusting bolt 45 may not be rotated, but be vertically
moved. As described above, since the second height-adjust-
ing bolt 45 is not rotated, the second height-adjusting bolt 45
may be firmly coupled to the surface plate 21 through the
well-known various coupling methods. To rotate the nut 47
in the state where the nut 47 is fixed in position, as illustrated
in FIG. 7, the nut 47 may be fitted into the inner ring 441 of
the bearing 44, and the outer ring 442 may be fixed to the
height-adjusting bar 41. If a pin hole 443 is defied in the nut
47 or the inner ring 441 of the bearing 44, a pin (not shown)
may be fitted and rotated into the pin hole 443. When only
one of the inner ring 441 and the nut 47 is rotated, the inner
ring 441 and the nut 47 may be rotated together with each
other to rotate the nut in the forward or backward direction
because the inner ring 441 and the nut 47 are coupled to each
other.

Like the second height-adjusting bolt 45, the first height-
adjusting bolt 46 may also be vertically moved by using the
bearing 44 and the nut 47, but may not be rotated. In this
case, the bearing 44 may be coupled to a lower portion of the
soil box 10, and the through hole 16 of the soil box 10 in
which the first height-adjusting bolt 46 is fitted may be a
simple hole in which a screw thread is not formed on an
inner circumferential surface thereof.

If the above-described constitutions are adopted so that
the first and second height-adjusting bolts 46 and 45 are not
rotated, but vertically moved, since many bearings have to
be used, this may be uneconomical.

Thus, in a fourth embodiment of FIG. 8, a structure in
which first and second height-adjusting bolts 46 and 45 are
coupled to a surface plate 21 without using a bearing is
proposed.

Referring to FIG. 8, in the fourth embodiment, a cylin-
drical housing 51 having a thin thickness and an empty inner
space is inserted into the surface plate 21. A slit 52 is defined
in a bottom surface of the housing 51 along a diameter
direction of the housing 51.

Since the first and second height-adjusting bolts 46 and 45
are directly screw-coupled to a screw hole 18 of the soil box
10 or a screw hole 48 of a height-adjusting bar 41, the first
and second height-adjusting bolts 46 and 45 may be for-
wardly or backwardly rotated to ascend or descend. Also,
alphabet “T” shape is formed in an upper end of each of the
first and second height-adjusting bolts 46 and 45.

When the upper end of each of the first and second
height-adjusting bolts 46 and 45 is inserted into the housing
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51 through a slit 52 and then rotated, the first and second
height-adjusting bolts 46 and 45 may rotatably ascend.
While the first and second height-adjusting bolts 46 and 45
are rotated to ascend at the same time, the first and second
height-adjusting bolts 46 and 45 may contact a top surface
of the inside of the housing 51 to continuously press the
housing 51 upward. Since the housing 51 is coupled to the
surface plate 21, the housing 51 may ascend. If it is intended
to allow the surface plate 21 to descend, when the first and
second height-adjusting bolts 46 and 45 are backwardly
rotated to descend, the surface plate 21 may not be supported
by the first and second height-adjusting bolts 46 and 45.
Thus, the surface plate 21 may descend to its original
position due to an elastic force of the surface plate 21 that
is intended to return to its original position.

As described above, since the present invention experi-
mentally reproduces all of the slope shape, the earthquake
motion, and the rainfall which are important factors of the
landslide occurrence causes, the landslide occurrence behav-
ior may be apprehended for each factor.

Furthermore, according to the present invention, the
height-adjusting bar, the first height-adjusting member, and
the second height-adjusting member may be used to adjust
the inclined angle of the landslide surface and the various
large and small curves.

Also, according to the present invention, the constitution
that rotates the height-adjusting bar to adjust the installation
angle of the height-adjusting bar and various constitutions
for coupling the first and second height-adjusting members
and the height-adjusting bar to the surface plate may be
provided to economically manufacture the experimental
apparatus.

The description of the present invention is intended to be
illustrative, and those with ordinary skill in the technical
field of the present invention pertains will be understood that
the present invention can be carried out in other specific
forms without changing the technical idea or essential
features. Hence, the real protective scope of the present
invention shall be determined by the technical scope of the
accompanying claims.

What is claimed is:

1. An apparatus for a soil box experiment making a shape
of a variable landslide surface, the apparatus comprising:

a soil box for realizing a slope on which landslide occurs,

the soil box being inclinedly disposed and having an
opened upper portion to accommodate soil therein;
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a base member disposed under the soil box to support the

soil box; and

a shape changing unit for changing a shape of a bottom

surface of the soil box,

wherein the shape changing unit comprises:

a surface plate disposed on the bottoms surface of the
soil box, the surface plate being formed of a bend-
able and flexible material; and

a plurality of height-adjusting members disposed on the
bottom surface of the soil box to move up and
downwards, the plurality of height-adjusting mem-
bers adjusting a height of the surface plate,

wherein each of the height-adjusting members comprises

a height-adjusting bar having a bar shape and lengthily

disposed on the bottom surface of the soil box,

wherein the height-adjusting bar is rotatable on the bot-
tom surface of the soil box.

2. The apparatus of claim 1, wherein a plurality of
height-adjusting bolts are spaced apart from each other
along a longitudinal direction of the height-adjusting bar and
screw-coupled, and

the height-adjusting bolts are movable up and downwards

with respect to the height-adjusting bar.

3. The apparatus of claim 1, wherein each height-adjust-
ing member comprises a height-adjusting bolt that is screw-
coupled to the bottom surface and movable up and down-
wards.

4. The apparatus of claim 3, wherein a plurality of screw
holes are defined in the bottom surface of the soil box, and

each height-adjusting bolt is coupled to a respective screw

hole, and a (=) or (+)-shaped groove in which a driver
is inserted is defined in a lower end of each of the
height-adjusting bolts.

5. The apparatus of claim 3, wherein a plurality of through
holes in which the height-adjusting bolts are respectively
fitted are defined in the bottom surface of the soil box, and

the apparatus further comprises a nut that is rotatable with

respect to the bottom surface of the soil box and
vertically fixed in position to vertically move the
height-adjusting bolts as the nut is forwardly or back-
wardly rotated.

6. The apparatus of claim 1, wherein an upper portion of
each of the height-adjusting members is fixed to a bottom
surface of the surface plate.

#* #* #* #* #*



